One of the important variables for investors is the price of stocks and so that the variables that affect the price of the stocks. There are many indicators and methods such as fundamental and technical analysis that investors can use in valuing these instruments. Fundamental analysis, and financial ratios are tools that are generally used in investments process. Especially price-earnings ratio and dividend yield ratio are traditional financial ratios which are used to forecast the performance of the stock. In this context, the purpose of this study is to analyze the relationships between the price, price-earnings ratio and dividend yield ratio of the companies that are listed at BIST Banking sub-sector. In this context, in line with the aim of the study monthly price, price-earnings ratio and dividend yield ratio of VAKBN; ISCTR; HALKB; GARAN; AKBNK stocks between 2008M10-2017M3 will be analyzed by VAR methodology. Results show that the relationships between the abovementioned variables changes in size and direction from bank to bank.
Introduction
Investors make decision based on their information level and risk perception while investing in financial assets. Stock investors generally use methods such as fundamental analysis and technical analysis following many indicators. Also, it is very practical to calculate financial ratios and use them in investment process. But, despite the ease of calculation there is a complicated relationship between price and financial ratios. In literature and practice many different ratios are used in determining stock price. However, especially price-earnings ratio and dividend yield ratio come to the forefront in estimating stock performance.
Academicians in theory and security analysts, portfolio managers, investment advisors and individual investors in practice often use price-earnings ratio and dividend yield ratio in stock selection process. It is expected the stock which has low price-earnings ratio to provide higher return in the future period. Dividend yield shows how much dividend the company pays in proportion to stock price. The ratio is often used even though it does not consider the earning that may arise from the increase in value of the share in addition to dividend yield.
Price-earnings ratio and dividend yield ratio provide ease of calculation and interpretation. With this feature, they are generally accepted as one of the fundamental indicators by individual investors besides markets professionals such as security analysts, portfolio managers and investment advisors. In the study, potential of price-earnings ratio and dividend yield ratio in explaining the stock price changes is investigated. If they have potential to explain the price changes, then investors can evaluate efficiency of their investments. This feature reveals the widespread impact of the study. Empirical findings on one hand present the opportunity of increasing the decision making efficiency to the investors, on the other hand they prove the practicality of the findings of academic researches. To this end, in the study it is aimed to obtain theoretical and practical benefits by the detailed analysis of the relationships between stock price, price-earnings ratio and dividend yield ratio of the companies listed at Borsa Istanbul (BIST) Banking sub-sector.
The rest of the study is organized as follows: in the next section the studies that used the same variables and the methodology are examined. Later, the variables and the methodology that are used in the study are presented. In section 4, descriptive statistics and analysis results of the relationships between stock price and financial ratios are given. In section 5, conclusions are presented.
Literature Review
In finance literature the relationships among stock price/return, company performance and financial ratios are investigated with different econometric methods for different markets. In this section, the studies which analyze the relationships among especially price-earnings ratio, dividend yield ratio and price/return are examined based on the purpose of the study.
The systematic effect of price-earnings ratio is firstly revealed by Basu (1977) . Basu, analyzed the data of 1400 companies listed at NYSE industrial sector by regression analysis for the period 1956-1971. The study shows that the portfolios which have low price-earnings ratio provide higher return. This study is also important for the literature in terms of being the first study which researched the relationships between stock price and price-earnings ratio with regards to "Efficient Market Hypothesis". Tse (2002) studied on the relationships between among dividend yields, stock returns and price-earnings ratio of the real estate companies, for the period 1991 -2000. Multiple regression method was used in the study, and results show that fast growth in stock prices and slow growth in dividend yields cause increase in price-earnings ratio. Similarly, Omran and Ragab (2004) examined the relationships between stock returns and financial ratios. They used different methods in to analyze the data of 46 Egyptian firms for the period 1996 -2000, and found that financial ratios have effects on stock returns. Differently from the literature, Carlson, Pelz and Wohar (2002) applied structural break tests to the dividend yield and price-earnings ratio, and indicated to negative effect of high inflation. Bhargava and Malhotra (2006) investigated the interactions between stock returns and financial ratios belong to S&P 500, MSCI World, MSCI Europe and EAFE indexes for the period 1980 -2000. Johansen Cointegration Test, VECM and VAR analysis results show that price-earnings ratio does not have effect on stock return. Durré and Giot (2007) similarly used different methods in their study. In the study, they analyzed the relationships among stock prices, earnings and long-term government bond yields, and found that changes in long-term government bond yields cause short-term effects on stock prices. Aras and Yılmaz (2008) aimed to estimate the stock returns by using price-earnings ratio, dividend yield and market to book value ratio. The data belongs to 12 emerging stock markets analyzed by Multi-Regression models, and results proved that the variables have different explanatory power; market to book value ratio, dividend yield and price-earnings ratio from highest explanatory power to lowest respectively. In order to determine the effects of company size, variability of earnings, variability in market price, debt-equity ratio, dividend payout ratio and growth rate of market price on price-earnings ratio, Bhadu and Warne (2009) researched the Bombay stock market for the period 2001 -2007. They applied Multiple Regression models and proved that the most important factor affecting the price-earnings ratio is the company size. By using VECM model, Al-Mwalla, Al-Omari, and Ayad (2010) examined the relationships among stock returns, total assets, dividend yields and price-earnings ratio, and long-run relationship between the variables was determined. Al-Shubiri (2010) investigated the interactions between stock price, financial ratios and macroeconomic factors for the 14 commercial banks listed at Amman Stock Exchange. The analyses made for the period 2005 -2008 show that there are positive relations between market price and net asset value per share, and market price of stock dividend percentage and gross domestic product. Also, it is found negative relationship between inflation and lending interest rate. Sezgin (2010) analyzed the relationships among stock return, dividend yield and price-earnings ratio of ISE 100 Index by Johansen cointegration test, error-correction model and Granger causality test. According to the empirical results there are short, long run relationships and unidirectional causality among the variables. Findings also indicate that in the long-run stock return has negative effect on price-earnings ratio while dividend yield has positive effect. In their study, Gupta and Modise (2012) estimated the stock return movements in South Africa stock market by determining the relationships between price/dividend, price-earnings ratio and stock price with linear regression and Monte Carlo simulation.
Delen, Kuzey, and Uyar (2013) studied on the company performance based on 32 financial ratios. Analysis period covers 2005 -2011, and companies were selected from Borsa Istanbul. The study which use decision tree and sensitivity analysis reveals that Earnings before Tax-to-Equity Ratio and Net Profit Margin ratios are important in determining company performance. Arslan and Zaman (2014) examined the effects of financial ratios on stock return by panel data analysis, for the period 1998-2009. Results show that price earnings ratio and company size have positive effect on stock price, and there is negative relationship between dividend yield and stock price. In the study of Lutfi and Arsitha (2016) the relationships between price-earnings ratio and financial ratios were analyzed for Jakarta Islamic Index. F-test and t-test were used in the study, and it is found that total assets and dividend yield ratio have important effects on price-earnings ratio.
When the studies in the literature are considered, it is seen that there are too many studies that analyze the relationships among price-earnings ratio, dividend yield ratio and price/return by different methods. With this study we aim to present information to the investors who are interested in BIST Banking sub-sector by analyzing the relationships in different dimensions with current dataset.
Data and Methodology
The main purpose of this study to analyze the relationships between stock price, price-earnings ratio (PE) and dividend yield ratio (DY) of the companies listed at BIST Banking sub-sector. In this context, the fundamental hypothesis of the research can be expressed as follows; H 0 : There is no relationship between stock price, price-earnings ratio and dividend yield ratio of the companies listed at BIST Banking sub-sector.
H 1 : There is relationship between stock price, price-earnings ratio and dividend yield ratio of the companies listed at BIST Banking sub-sector.
In the study 102 monthly stock price, price-earnings ratio and dividend yield ratio of Akbank A.Ş. Within the scope of the study we focused data of 5 banks listed at BIST 30 index. The reason why we chose BIST 30 is because the capitalization ratio of the index is high and it has high ability to represent the general index. Additionally, there is no difference in terms of meaning and interpretation between the analyzed financial ratios, because these five banks operate in the same subsector and use the same accounting system.
In the study based on the purpose stated above the relationships between stock price and financial ratios are analyzed Vector auto regression (VAR) model. VAR model which is proposed by Sims (1980) give the opportunity of investigating the dynamic relationships between the variables in different dimensions, and so it is used in time series analyses frequently. According to Sims (1980) VAR analysis aims to determine the relationships between the variables rather than parameter estimation.
Bivariate VAR model can be written as follows:
(1)
Where, p is the lag length, v is the error term that has zero-mean, constant variance, normal distribution and zero covariance with its lagged values (Gujarati & Porter, 2009 ).
Steps of the analysis are as follows;
1. Investigating the stationarity of the variables, which will be included to the model, by unit root tests. 2. Determining the optimal lag length based on the information criteria.
3. Estimating VAR model and checking stability conditions by diagnostic tests. 4. Determining the relationships between variables by Granger causality tests, impulse-response functions and variance decompositions.
Empirical Results
Prerequisite for applying VAR model is stationary of the variables that will be used in the analysis. Therefore, firstly stationarity of the series is tested. On the other hand, descriptive statistics present valuable information about the variables. In this context, unit root test results and descriptive statistics of price, price-earnings ratio and dividend yield ratio of selected companies listed at BIST Banking sub-sector are given at Table 1 . Table 1 is analyzed it is seen that the stocks which have the highest mean in terms of price are HALKB, AKBNK and GARAN respectively. However, the stocks that have highest standard deviation are HALKB and GARAN. On the other hand, ISCTR and HALKB are the stocks that have the highest dividend yield ratio. But, dividend yield ratio of HALKB has the highest standard deviation among the dividend yield ratios of the all stocks. The stock which has the highest average price-earnings ratio is AKBNK, and in analogy to statistics of dividend yield ratio, price-earnings ratio of AKBNK has the highest standard deviation among the price-earnings ratios of the all stocks.
Prices of all the stocks, dividend yield ratio of HALKB and dividend yield ratio of GARAN have negative skewness values. Also, kurtosis values of all variables except price-earnings ratio of ISCTR are higher than 3. This indicates that series move away from normal distribution based on the financial shocks that occurred in the analysis period. After computing descriptive statistics, stationarity of the series is checked, because variables in the VAR model must be stationary (Lütkepohl, 2005) . In order to test the stationarity of the series, Augmented Dickey Fuller (1981) and Phillips-Perron (1998) unit root tests that are frequently used in the literature are applied to the variables. According to the unit root test results, all of the series are stationary except price of AKBNK, HALKB and VAKBN stocks, dividend yield ratio of GARAN and price-earnings ratio of HALKB.
In the next step, the relationships between the variables are analyzed with VAR model in line with the purpose of the study. In this context, firstly optimal lag lengths of the model are determined based on the information criterias. After estimating the model, it must be tested that if the estimated model is stationary or not. Diagnostic test results of the selected VAR models are presented at Appendix A and Appendix B.
After determining the appropriate VAR model, Granger Causality tests are applied to determine whether the variables included in the model have interrelations and to determine the direction of the relationships, and the results are given in Table 2 . The symbol X ≠ > Y means that X does not cause Y. *, **, *** shows significance at 1%, 5% and 10% level.
As can be seen from Table 2 , different causality relationships are determined between the financial ratios of the banks.
But, according to the Granger causality test results, there is no mutual causality relationship between the financial ratios of the banks. The identified causality relationships are generally unidirectional. AKBNK dividend yield ratio and price-earnings ratios are cause of stock price, and dividend yield ratio is cause of price-earnings ratio. Similarly, GARAN dividend yield ratio and price-earnings ratios are cause of stock price. HALKB price-earnings ratio is cause of stock price, and stock price and price-earnings ratio are cause of dividend yield ratio. Similarly, VAKBN price-earnings ratio is cause of stock price, and stock price and price-earnings ratio are cause of dividend yield ratio. Finally, ISCTR dividend yield ratio and price-earnings ratios are cause of stock price, and there is no interrelation between dividend yield ratio and price-earnings ratio of GARAN and ISCTR.
In the next step of the study, the effects of the shocks that occurred in error terms of the variables in the model on the other variables are determined by impulse-response functions. Graphics of the impulse-response functions are presented at Appendix C. When the graphics are examined it is seen that although the duration of the responses are different the variables generally react negatively to the shocks.
The response of AKBNK dividend yield ratio to the one standard deviation shock in the AKBNK price-earnings ratio is negative for six months. Similarly, response of AKBNK price-earnings ratio to the one standard deviation shock in the AKBNK dividend yield ratio is negative until two months. The response of GARAN price-earnings ratio to the one standard deviation shock in the GARAN dividend yield ratio is negative for four months.
The response of HALKB dividend yield ratio to the one standard deviation shock in the AKBNK price-earnings ratio is negative for three months, and response of HALKB stock price ratio to the one standard deviation shock in the HALKB dividend yield ratio is negative for two months. On the other hand, response of ISBANK dividend yield ratio to the one standard deviation shock in the ISBANK price-earnings ratio is negative for six months, and vice versa. However, response of price to the one standard deviation shock in dividend yield ratio is generally negative, but response of dividend yield ratio to the one standard deviation shock in price is generally positive.
At the final step, by variance decomposition it is determined that how many of the changes in the selected variables are caused by themselves and how many of the changes are caused by the other variables, and results are given at Table 3 . Variance decomposition results, indicates that changes in the variables are generally caused by themselves. Approximately 95% percentage of the changes in GARAN dividend yield ratio, approximately 84% percentage of the changes in ISCTR price and approximately 63% percentage of the changes in VAKBN price-earnings ratio are caused by themselves. However, the source of the changes in some of the variables is changes in other variables. For example, approximately 31% percentage of the changes in AKBNK stock price is caused by dividend yield ratio; approximately 44% percentage of the changes in GARAN stock price is caused by price-earnings ratio; approximately 36% percentage of the changes in HALKB price-earnings ratio is caused by dividend yield ratio; approximately 32% percentage of the changes in ISCTR price-earnings ratio is caused by dividend yield ratio and approximately 36% percentage of the changes in VAKBN stock price is caused by price-earnings ratio.
Conclusion
In the study it is aimed to analyze the relationships between price, price-earnings ratio and dividend yield ratios belong to 5 banks listed at BIST Banking sub-sector in detail. In line with this purpose, by the analyses made with VAR models it is determined that there are relationships in different dimensions between the stated variables. The results present information to the literature in theoric and to the security analysts and individual investors that they can use in practice.
When the causality test results obtained from the analyses are evaluated together, it is determined that the price-earnings and dividend yield ratios are cause of the changes in the stock price in general. Besides being consistent with the literature, this result shows that stock price changes are predictable by price-earnings ratio and dividend yield ratio. Also, the fact that both ratios are simply computable provides a significant advantage especially for the individual investor. In this context, by using stated ratios investors who are interested in stocks listed at BIST Banking sub-sector may take long or short position and provide return. On the other hand, high or low values of these ratios provide important information in terms of investment decisions. Especially, high dividend yield ratio indicates that conditions are suitable for increases in stock price and low dividend yield ratio indicates that conditions are suitable for decreases in stock price.
Results of impulse-response function prove that the variables response negatively to the shocks occurred in stock price and ratios. This result shows the sensitivity of the investors to the changes in price and dividend in buy and sell decisions. Also, positive response of stock price to the shocks in price-earnings ratio reveal that investors can invest especially based on the price-earnings ratio. On the other hand, according to the variance decomposition results dividend yield ratio has effect on price-earnings ratio and price-earnings ratio has effect on stock price.
Another important finding is that there is no interrelation between dividend yield and price-earnings ratios. This situation shows that dividend distribution decisions do not reflect on price-earnings ratio. Banks have had to keep their profits as internal financing in their balance sheets as a result of implementations of Banking Regulation and Supervision Agency (BDDK) that is the authority of the Turkish banking system. Findings can be interpreted as the fact that the implementation is accepted by the market actors too as well as that investors are focused on earnings per share of the company but they are insensitive to the decisions about internal financing.
In further studies, it is thought that investigating the relationships between the financial ratios by asymmetric impulse response functions or asymmetric causality test will present valuable information to the stock investors. 
